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COMPOSITION FOR PREVENTING OR TREATiKG MASTITIS 

OF DAIRY CATTLE 

Field of the InveotiQa 

5 

The present invention, iielstes to a composition for preventing or 
treating mastitis of daiiy cattle. 

Backpronad of the Inventtoa 

10 

Mastitis is one of the most smons diseases that afflict dairy cows and 
caused by various pathogenic microorganisms e.g., Stmphylococcus aureus. 
Streptococcus agalactiae, Streptococcus dysgalaciiae, and Streptococcus uteris. 
Infected cows suffer from inflamed mammary gland and produce less milk, and, 
IB further, ths roilk produced is of poor qua lity, cc>ntaitii0g aa increased number of 
somatic cells such as neutrophils. Thus, the number of somatic a^\h in milk 
can be used as a measure of the hesalth condition of dairy cattle and the quality 
of milk. 

Conventionally, various antibiotics and other dru^ have been used for 
20 treating mastitis. However, a long-tenm treatment witili such drugs induces 
drug-resistant bacteria thereby maldng the mastitis csfaronic and incurable. 
Aocordmgiy, an improved drug efifeotivc for treating or preventing mastitis has 
been desired, 

25 ,<j>nmTnflr v of the Invention 

It is, therefore, the object of the present iavention to provide a 
composition effectively preventing or treatulg mastitis, thereby decreasing the 
number of somatic cells in raw milk. 

30 

Detailed Descrfptlon of the Iitveitttoo 

In accordance with the object, the present Invention provides a 
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coxnposJtion for deciieasing somatic cells in raw milk and effectively prcyenting 
or treating mastitis, comprisiiig O.i to 20 wt % of ohitosaai-chitooligosaccharide 
and O.i to 10 wt% of braineLiin as active ingredients. The inventive 
composition may fuxtiier comprise O.Oi to 10 wt% of licorice, 0.5 to 30 wt% of 
5 Zn or a salt thereof and/or 1 0 to 60 ^1% of a fermented cultwe. 

Chitosan-chitooligosacciiaride employed in the present invention is as a 
form of chitosan which shows a broad antibiotic effect capable of iowcrmg the 
iMJfflber of somatic cells. The ratio of chitosan to chitooligosaccharidc is 
prefeiahly 1: 0.5 to 1: 0.75. 

10 Generally, cMt[x)Iigo£acchande is prepared by ettssymatlcally 

disintegrating cbitin or chitnsan into acetylglujM>samiTie or glucosamine unit 
having a molecular weight of less than 3,000 dalton and is water-soluble. The 
chiiosan employed ini the present inventioa prosnotes thn differentiation of 
immunocytes, and especially increases the number of polyitjorphonuclear 

15 leukocyte (PMN), macrophage (M) and natural killer cell (NK) to enhance the 
antibiotic effects of PMN plus M and KK plus M as well as the inhibitory effect 
agsanst other edological factors. 

Fuxdier, the composition of the presear invention comprises brotnelain 
■which is a protease having anti-inflarmnatory activity. Bromelain employed in 

20 the present invention is optionally coated with enteric coating agents soluble 
only in the intestine. Bromelain is afasoibed tihrough the intestine, but it is 
uastsble in the highly acidic snviromasnt of ihs stomach of a rurakiant aHimal. 
such as dairy cattle. Acooidiugly, the coated bromelain is designed to be 
stable in such gastric acid envuoumeiQi and enhance the abscnption in the 

25 intestine. 

Bromelain employed in the present invention may be coated firel wth a 
l'^ aqueous coating agent at a low temperaturej and then with a 2'"^ coating 
agent, for an increased stability in the stomach and a ccaitrolled release in the 
intestine. The 1" aqueous cqating agent may be sodium alginate, alginic acid, 
30 polymethyhittetacaylate, e.g., Bjdragait (L30D, LS30D) and ICoilicoat MP 
(BASF), wheat protean, soybean protein, mcthylcellulose (MC), 
hydroxypropylcelMose (HFC), hydroxj^propykncthylccHulose (HPMC), e.g., 
pharaia coat and aqua coat, gums such as Gi»ar gum. Locust bean gam, Xanthan 
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gum, Gellan gum and Arabia gum or a mixture thereof. The aqueous coating 
agents are water-soluble or water-dispersible and can be easily employed by 
using water as a so i vent, avoiding the use of toxic or^nic solvents. Among 
the above, sodium alginate is preftarcd. 
5 The 2"^ coating agent may be an euteric coatmg agent; a swell coating 

agent such as carbopol; and Arabia gum; or other rclcase-cootrol coating agents, 
and it is preferably a com extract protein or an artificially processed material 
thereof, e.g.j, Zem-DP and prolamin; sodium alginate; alginic acid; 
poiymethyhaetaaylate, e.g., Eudragait (L30D, LS30D) and KolHcoat MP 

10 (BASF); shellac; hydroxypropyhnBthylcelluloscphtalate (HPMCP); 
hydrojtypnjpyhnethyloelluiose (HPMC); • bydroxypropylmethyl- 

celluloseacetatesuccmatc (HPMCAS); carboxymethylcellulose (CMC); 
hydroxypropylcellulose (HPQ; celMoscacetatephtalate (CAP); 
ethylcelliilose (EC); methylcellulose (MC); soybean protein; wheat protein; 

15 chitin; chitinsaa; agar; carragecnan; pectin; carbopol: giims such as Guar gum, 
Locust bean gum, Xanthan gum, Gellan gum and Aiabia gum; or a mixture 
thereof, moxc preferably, corn extract protein, 
hydroxypropyhnethylcellulosephtalate (HPMCP) or shellac. 

Fuithjsa-, the composition of the present iirvention may fitrther comprise 

20 0.01 to 10 wt% of licorice, which funotioos to mitigate inflammation. 

The composition of the present iavemtion may still fur&er comprise 0.5 
to 30 wt% of Zn or a salt thereof. Preferably, the zmc or its salt is in the fonn 
of a chelate with methionine, acetate or pi^tesoste for improving the absoiptioQ 
rate thereof, A Zn compound such as zinc oxide and zinc sulfate and an 

25 organozinc such as zinc methionine, zinc acetate and zinc protenate are 
preferred, 

Moreovejj the competition of the present invention may furt^^e^ 
comprise 10 to 60 wt% of a fenncntcd culture, which is a dried culture medium 
containing microorganisms in a viable foim The microorganisnis employed 
30 in the present invention may be Aspergillus oryzae, Aspergillus niget, 
Asper^Uus terreus, Saccharomyces cerevisiae or Bacillus subUlis, and, 
Aspergillus oryzae which is known to enhance milk production, is preferred. 

In addition, the composition of the present invention may comprise 
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fomiuiating additives such aa a sohition adjuvant, a njoisturizing agent, a 
dQuBnt and the like, if necessary. Specifically, the softrticm adjuvant may be at 
least one selected &om polycihyleneglycols, glycerin fetty acids, sorbitau fittty 
acid esters, propyleneglyool, glycedtij trietliyldtrate, triaceiia, oetyl alcohol or 
5 etearyl alcohol, and used in the amoimt of 9.5 to SO wt% based on the weight of 
the total coaled granules. The nioisturifing c-gent may be sorbitol, maimitol, 
xylitol or inositol, and the diluent may be com starch, wheat shorts, dextiosc, 
defatted rice bran or soybean meal. 

The compositioa of the present invention may be prepared by a process 
10 comprising the following stqps of: 

1) coating biomelajn; 

2) mixing Bctivc ingredietits; 

3) adding optiooal ingredients with the mixture obtained in step (2); 

4) adding a carrier to the mixtnre obtamsd in step (3); and 
15 5) pelletizing the mixture obtained in step (4). 

In step (I), bromelaiu may be coated ia a flowing layer assembly 
apparatus. A preferable embodiment of the preseat invesiticm eauploys an 
aqueous sohitiou of sodium alginate ae the l'^' coating agent and a coatiag 
mixture of 2;eia-DP and ethanol as the 2"* coaling agent. 
20 la step (2), 0. i to 10 wt% of die ooated bromelain mixed with 0.1 to 

10 wt% of chitosan-chitooUgosacoharide, usbg a ribbon mixer at room 
temperature. 

In step (3). 0.5 to 30 wt% of zinc or a salt thereof, 0.01 to 10 wt% of 
licorice aud/or 10 to 60 wt% of feimeatcd culture are added to the mixture 
25 obtained in step (2) using a mixer at room tampcrature. 

In step (4), a. earner is mixed with the mixture obtained ia step (3) using 
a ribbon mixer. Preferably, the cairier may be alfalfe, com starch, gluten, 
wheat four or molasses. 

In step (5), the mixture obtained ia step (4) is pelletizBd, prcfstably at a 
30 temperature of about 1 2 1 'C , 

The composition of the present iuyention laiay be administered to dairy 
COWS by way of admixing with feedstaff, or formulated by mixing with 
phammoeutica.ny acceptable earners or additives for oral administration or 



Duration: 2S.09.2010 12:40:16 - 29 09.2010 12:46:06. This page 13 of 46 was cortpfeied af 29.09 2010 12 41 54 

Received at the EPO on Sep 29, 2010 12:46:06. Page 13 of 46 



2J/09 SOlO MI 12:48 PAX Kutsenfeerger « w<jl£f bpa 



WO 03rt)572J3 PC:T/KR«3/00031 



3^ 



injectiotx. The formulation for oral administration may be m wxotis forms 
e.g., powder, granule, tablet, capsule, solution such as drench, emulsion, and 
swpensioE. Tbs inventive composition for injection may comprise distilled 
water, ethylolednate, ethanol, propyleneglycol or glycerine as a pharmaceutically 
5 acceptable earner; ascorbic add, sodium bisulfite, sodium pyrosulfite or 
focophesrol as an anttosridant? and phenylmercuiy nitrate, thiraerosal, 
beaazalkonium chbride, pheaiol, cresol, paraojcy methylbeazoatei or bensiyl alcohol 
as a preservative. 

The conajKJsitioii may fiirliier comprise oonventional vitamins, sacckirides 
10 such as glucose and lactose, starch, \^eat shoits, vesmaculite or various feed 
powders and liquid enzymes for animals in an acceptable amount 

The daily dosage of tiie active ingredient of chitosaii-chitooligosaccharide 
ranges from 20 to 4,000 mg/jyiimat in case of feedstuff additive pellet, and 
1,000 to 2,000 g/ton of feedstuff in case of the powdei- or the granule, 
15 However, it should be understood that die amount of the active ingredient 
actually administered should be detcnoincd in light of various retevaut factors 
including the condition of the dairy covra to be treated, and, flierefoare, (he 
dosage suggested above should not be construed to lijuit flie scope of the 
inventioc in any way. 

20 The composition of the present invention can be used for efiretive 

prevention or treatment of mastitis, leading to a marked decrease in the 
number of somatic cells in taw miUfc, as well as an increased milk 

productivity. 

The follo'wiug Examples are intended to further illustrate the present 
2 5 invention only, and are not intended to limit the scope of the invention. 

Example 1: The effect _of_ chitosan-chitooiiao8accharide on the death of 
causative pathogens of mastitis 

30 The minhnum inhibitory concentrations (MIC) of chitosan- 

chitooligosaccharide on the causative bacteria of mastitiSj Staphylococcus 
aursus, Streptococcm agalaciiae. Streptococcus dysgalactiae and 
Streptococcus uteris (Microbiology Laboratory of College of VctesriiMiy 
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Medicine, Seoul National Uiuvesrsity), were measured as follows. 

Each species of bacteria was cultured in TSB medium (tryptie soy 
broth; bacto tryptone 17 g, bacto soytonc 3 g, bacto dextrose 2.5 g, sodium 
chloride 5 g and dipotassium piiosphate), the number of cells was counted, and 
5 diluted in TSB to SxlO'* cells/1 OOM, and inoculated into a titration. 0.1, 0.5, 1, 
3, 5, 6, 7, 8, 9, 10, and 15 fflg/1 of chitosan-chitooligosacciiaride (1:0.75, EZBio, 
Inc) were r^espectiveiy added tiiereto, cultured at 251; for 24 hours, 10 /d (5 
mg/iag) of MTT (3-[4,5-dimethyltMazoi-2'yl]'2,5-dipbenyltetra2olititn bromide) 
and lOx phosphate buffer (PBS pH 7.0) were added thereto, and the extent of 
10 color developed was measured with a micro plate rcado.- at 570nm. The 
results are showtJ in Table 1, 

[Table I] 



Concentration 


Staphylococcus 


Streptococcus 


Stieptococcus 


Streptococcus 


(mg/i) 




agalactiae 
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4- 


4- 


4- 
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-h 




4- 
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15 










MTC 


lOrc^g/l 


lOmg/1 


9mg/l 


lOmg/l 



15 

Table I shows that MIC of chitosan-chitooligosaccharide is 9 to 10 mg/l 
for each species of bacteria. 
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Example 2, ; „,.T he coutrollmg effect of the combiaed use of chitosaa- 
chitooligosaccharide and bromclaia on the causative p^ogeos of mastitis 



10 



to ordear to check the controlling effect of the combination of chitosan- 
chitooligosaccliaride aixd bromelain <m tihe causative pathogens of mastitis, the 
MEC of the combination was measured by the procedure of Example 1 . 1 mg/1 
of 1000 CDU/mg broraelmn (B) (Pineapple m^l. Hong Mao Biochemical Co., 
Ltd., Taiwaa) was combiaed with 0.1, 0.5, 1, 3, 5, 6, 7, 8, 9, )0, or 15 mg/1 of 
chitosan-chitooligosaccharide (C). CDU (Casein Digestion Unit), the amount 
of bromelain required for isolatmg 1 m of tyrosine from casein at 37 for 1 
minute, represents the en2ymatic activity of bromelain, and 1000 CDU means 
that 1 mg of bromelain isolates 1 mg of tyrosine. The results are shown in 
Tabid 



15 



[Table 2] 



Concentration 
(Ct-B) 
(mgil) 


Staphylococcus 
anreus 


Streptococcic 

agalactiae 


Streptococcus 
dvEgaiactiae 


Streptococcus 
uberis 


O.l+l 




++ 


tH- 


++ 


0.5+1 


++ 


++ 


++ 


-H- 


1+1 




++ 


4+ 


++ 


2+1 


++ 


++ 
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++ 


3+1 


+ 


+ 


+ 


+ 


5+1 




+ 




+ 


&+1 


T" 


+ 


+ 


+ 


7+1 


+ 


+ 






8+1 


+ 


+ 






9+1 










MIC 


9 mg/l 




8mg/I 


8 mg/1 



Table 2 shows that the MIC of the chitosan-chitooligosaccharide and 
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bromelain (C+B) combiTjation is 8 to 9 sng/1 for each species of bacteria, which 
is lower than the MIC of chitosan-cMtooligoaaccharide alone. 

Example 3: The effect of cMtosan-ehifooligosacchaxide on flie number of 
5 somatic cellsia raw milk 

In Older to identify the optimal concentratioa of chitosan- 
chitooUgosaccharide for lowering somatic cells in raw milk, S, 7.5 and 10 mg 
daily doses of chitosan-chitooligosaccharide dissolved in water wcse orally 

10 admiaistesred to respective experimental groups by using a PET bottle^ while a 
control group was not given chitosan-chitooligosacchaiide. Bach group 
consisted of 10 dairy cows, and miUdng was carried out for 8 weeks. The 
change of the number of somatic cells in raw milk was measured with 
FossomaLic 300^ wherein tlie somatic cells were coated with fluorescent 

15 etihydium bromide and spread on a disk, and the number of the somatic cells 
was measured with a halogen lamp. The mean value of the rasults that 
obtained is shown in Table 3 . 

[Table 3] 

20 



Somatic cell counts 


chitosan-cihitooUgosaccharide (dosage/day) 


(lO'^/ml) 
rime (week) 


0 mg 


S mg 


7.5 mg 


10 mg 


0 


67.4 


68,1 


67.5 


67.2 


1 


62.0 


51.9 


49.0 


48.5 


2 


63.9 


49.8 


38.7 


36.1 


3 


68.1 


3L1 


29.1 


27.5 


4 


66.2 


30.8 


25,3 


23.8 


5 


67.1 


32,7 


23.2 


24.5 


6 


62.0 


29.9 


24.1 


23.5 


7 


60.1 


32.1 


22.9 


23.0 


8 


64.2 


30,1 


22.0 


22.7 
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Table 3 demonstrates that the number of somatic cells in the raw millc 
taken from the experimental groups is markedly lower than that of the control 
group. Specifically, 5, 7.5 and 10 mg groups showed 53.1%, 65.7% and 
5 64,6% decrease in the nuraber of somatic cells as compared to the control group, 
respectively. Accordingly, an optiinal concentration of oMtosan- 
chitooligosaoohflride for lowering the number of somatic cells in raw milk was 
detennnaed to be 7.5 mg/day. 

10 

Example 4: The eff ect of Itcortce in lowering the number of somatic cells 

In order to measure the effect of licorice in lowering the somatic cells in 
raw KiiUc, 100, 200 and 300 mg daily doses of Hcorice containing 7% of 
15 glycyrrhszine as an active ingredient (Daepyung, Inc.) were orally admmistered 
to respective experimfflatal groi5>s, while a control group was not given liooiice. 
Each group consisted of 10 dairy cows, and milking was earned out for 6 
weeks. The change of the numbea^ of somatic cells in raw milk was measnrod 
by the meihod of Example 3. The results are shown in Table 4. 

20 

P'able4] 



Somatic cell counts 
(lOVl) 
Time (week) 


Licorice (dosage/day) 


Omg 


100 mg 


200 mg 


300 log 


0 


80.2 


80.1 


81.0 


80.5 


1 


81-2 


69.4 


69,9 


70.1 


2 


81.4 


51.2 


51.4 


49.2 


3 


80.8 


40.5. 


40.3 


38.7 


4 


79.8 


35,1 


38.7 


35,1 


5 


80.4 


30.8 


35,1 


34.2 


6 


81.0 


30.0 


34.4 


35.8 
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As shown in Table 4, the experimental groups show lower somatic cell 
number than the control group. 

Example 5: The e£F^t of gtnc in lowering the number of somatic cells 

5 

In order to examine the effect of zinc in lowering the mmbcr of somatic 
cells in raw milk, 100 and 200 mg daily doses of zuio in the form of zinc- 
mefthiouiae (Samjo, Inc.) dissolved in water were orally administci-csd to 
respective experimental groups by using a catheter bottle, while a control group 
10 was not given zino mdhionine. Bach group consisted of 20 dairy cows, and 
miUdng was carried out for 8 weeks. The change in the number of somaitic 
celia in raw milk was measured by the meliiod of Eijcample 3. The results are 
shown in Table 5, 

15 (Table 5] 



Somatic cell counts 
(iO*/ml) 

Time (week) 


Zinc raetiluonine (dosage/day) 


Omg 


100 mg 


200 mg 


0 


56.7 


54.1 


55.2 


1 


55.1 


40.1 


39,7 


2 


54.1 


35.2 


34.9 


3 


56.1 


30.9 


29.4 


4 


55.1 


28,1 


27.9 


5 


57.1 


30.6 


28.4 


6 


54.5 


27.3 


26.8 


7 




28.2 


29.8 


8 


57.1 


27.9 


28.1 



As shown in Table 5, the experimental groups show lower somatic cell 
numbers than Che control group. Specifically; the 100 and 200 mg groups 
ZQ show somatic ceE numbers which were 51.1% and 50.8% lower than that of the 
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control group, respectively. Accordingly, aa optimal concenExation of zinc for 
lowering the tiurabcr of somatic cells in mw milk was detemiined to be 100 
mg/day. 



5 Ex^ple 6: The stability of the coated bromd a p in gastric acid 



The pH iu stomach of dairy cattle is 1 to 2, and digestion takes about 6 
hours, As the optimal piH for bromelain activity is 4.5 to 5.0, bromelain of tiie 
present invention was doublc-coatcd for the protection thereof in such a gastric 

10 environment as follows. 

1000 CDU of bromelain (Pineapple meal Hong Mao Biochemical Co., 
Ltd., Taiwan) was coated first by spraying an aqueous solution of sodium 
alginate, and then coated with a solxition mntainiag Zeiu-DP in 80% ediaaol, 
using a flowing layer assembly apparatus. 

15 Aa artificial gastric solution of pH 1 ,2 was prepared in accordance with 

tlie standard mamial of United States Pharmacopeia (USP). Coated and 
uncoated bromelains of 1000 CDU were each soaked m 0.1 1 of the artificial 
gastric solution for 6 hours, and the CDU of each bromclaiii was determined by 
measuring the amount of tyrosine discharged whiie adding each bixjmelain to 

20 an aqueous casein solution by Img at a time. 

Uncoated and coated bromelains showed 300 and 900 CDU, 
respectively. The doubie-coated bromelain according to the present invention 
was thus con&med to be stable and iiMdntain its enzymatic activity in the 
gastric acid, 

25 

Example 7: The e£Eeot of tihe . coated bromelain in lowering the number of 
somatic cells 



In order to measure the eficct of coated bromelain iti lowering the 
30 number of somatic cells in raw milk, 3, 6, and 9 mg daily doses of coated 
bromelain dissolved in water was orally administered to respective 
experimental groups by using a catheter bottle, wMle a contiol group was not 
given the coated bromelain. Each group conasted of 10 dairy cows, and. 
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miUdng was carried out for 6 weeks. The change of the number of somatic 
cells in raw milk was measured fay ths method of Example 3. The results are 
shown in Table 6. 



5 {Table 6] 



Somatic cdl comits 
(10*/ml) 

Time (week) 


Coated Bromelain (doeage/day) 


Omg 


3 mg 


6 mg \ 9 mg 


0 


84.4 \ S5.i 


86.0 


S4.5 


i 




70.4 


65.8 


60.1 


2 


86.7 


61.2 


47.1 


42J2 


3 


a4.i 


42.5 


35.1 


38,7 


4 


8S.S 


40.1 


38.7 


30.1 


5 


82.0 


41.8 


30.1 


31.2 


6 


83.4 


40.7 


31.4 


30.8 



As shown in Table 6, the experimental groups showed markedly lower 
somatic cell manbers in raw milk Hian the control groxip, Specifically, the 3, 6,, 
10 and 9 mg groups showed somatic cell numbers which are 51.2%, 62.35% aiid 
63.07% lower than that of the control group, respectively. Accordingly, an 
optimal concentration of coated bromelain for lowering the number of somatic 
cells in raw milk was determined to be 9 mg/day. 



15 Example 8: The effect of the combination of cihitosan-chitoolig oa accharide. 
ziT^f iTjt?<:hinnmR a nd coated bromelain in lowering the number of somatic cells 



Aqueous solirtiona of 7.5 mg/l containing chitosan-chitooligosaccharidej 

100 mg/l of zinc methionine and 9 mg/l of coated bromelain, respectively, were 
20 prepared and mixed to obtain formulation A which contained chitosan- 
ohitooligosaccharide and zinc methionine, as well as fonnulation B which 
contained chitosaa-cMtooligosaccharide, zinc methionine and coated bromelain. 
The forraxilations were orally administered to respective experimerttal groups, 
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while only water was fed to a control group. Each group consisted of 30 dairy 
cows, and milking was cairied out for S weeks, The change in the number of 
somatic cells in raw milk was measured by the method of Example 3 and the 
results are shown in Table 7. 

6 

[Table 7] 



Somatic ceil counts 
(lOVml) 

lime (week) 


Control 


Formulation A 


Fonnuiation B 


0 


50.1 


51.2 


S0.9 


1 


49.8 


40.1 


40.6 


2 


51.1 


32.7 


31.0 


3 


50.0 


27.4 


22.1 


4 


48.9 


19.7 


16,7 


5 


49,7 


20.1 


15.4 


6 


51,1 


18.5 


17.0 


7 


49.1 


19,1 


16.1 


8 


49.7 


18.7 


15,1 



The number of somatic cells for the control group was fluctoated a little 
10 depending on the envsronmental change. As indicated in Table 7, the 
experimental groups administered witli the composition of the present invention 
showed a inaiked decrease in the number of somatic cells in raw milk ae 
compared with control group. SpecificalHyi formulation A group shows a 
62.4% decrease in the number of somatic cell as coinpasrcd to the control group, 
15 and formwlation B group, a 69.6% decrease, while the grade of lixe raw milk 
was improved fiom the 2nd or 3rd to 1st. Also, formulation B was found to be 
superior to formulation A. 

Example 9: The effect of fermMtted c^rc on iixcreasine milk production 

20 
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The effect of the culture of Aspergillus oryzae (Genebiotecb, Inc.) in 
lowering the number of somatic ceEs and increasing millc production wag tested. 
Aspergillus oryzae was cultured by a soiid fermentation method (Raper, K,B, et 
al., Tlie genus Aspergillus, R^. Krieger Publishing company, Huntington, NY, 
5 USA, 1965). 200 g of the dried oultui'e was added to formulation B of 
Example 7 to obtetin fonmilalion C. Pommlation B and fomiulatioii C were 
orally administered to resi^ctive experiniental groups. Each group consisted 
of 40 dairy cows, and milking was carried out for 5 weelcs. Hie change in the 
number of somadc cells in taw milk is shown in Table 8. 

10 

{Table 8] 





Somatic cell cotmts 
(10^/ml) 


Milk production 
(}£Bf/day/cow) 


Control 


49.8 


29.7 


Formulation B 


1.5.7 (68.4% Decrease) 


31.8 (7.1% Increase) 


Formulation C 


16.0 (67.9% Decrease) 


33,1(11.4% Increase) 



As showo ill Table 8, the experimesntal groups shows about 68% lower 
3 5 number of somatic cells than the control group, while the fomiulatiQti B and C 
groups give 7.1 % and 11.1% increases in miBt production, rcspeotivefy, as 
compared to tlie control group. 



Example 10: The effect of the combination of chitosan-chitooligpsaccharide, 
20 z inc^ methionine, coated brcnnelain. licoriff t ; and fermented culture in lowering 
the numbq: of somatic cells 

Formulation D containing 1 1 .4 wt% of chitosan-chitooligosaccharide, 1 
wt% of coated bromelain, 10 wt% of zinc methionine, 10 wt% of licorice and 
25 20 wt% of f(»mented culture was prepared. The formulation was orally 
administered to experimesntal groups, while only water was fed to control 
groups. Experimental gixnips and control groups were respectively consisted 
of 74 and 27 daby cows collcscted fiom 5 farms as shown in Table 9 and 
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miUdng was carried out every 2 -weeks for 10 weeks. The change in the 
oumber of somatic cells in raw milk was measured by the method of Example 3 
and the r^ults are shown in Table 9. 



5 [Table 9] 



Farm 


Group 


No. of 

Cows 


Somatic ceU counts (Mean x 10^/ml) 


0 week 


2 week 


4 week 


Swede 


8 w^fc 


10 week 


A 




19 


61.4 


47.0 


34.0 


38.9 


36.4 


37.2 




Con 


11 


13.7 


28.4 




23.1 


20.1 


29.3 


0 


Exp 


4 


6.4 


12.1 


18.9 


8.9 


10.7 


12.5 




Con 


16 


11.6 


i5.4 


18.2 


15.5 


16.4 


16.8 


C 


Exp 


17 


66.5 


56.6 


43.2 


28.1 


29.3 


28.9 


D 


Bxp 


10 


17.4 


15.4 


9.1 


12.7 


9,4 


13.0 


E 


Exp 


24 


20.7 


17.2 


18.7 


21.8 


17.9 


21.6 


Total 


Exp 


74 


34.5 
(100%) 


29.7 
(86.0%) 


24.8 
(71.8) 


22.1 
(64,0%) 


21.2 
(61.5%) 


(65.2%) 




Con 


27 


12.7 
(100%) 


21.9 
(173%) 


15.2 
(119.8%) 


19.3 
(152.7%) 


18.3 
(143.7%) 


23.1 
(181.9%) 



As indicated in Table 9, the experimental grottps administered witli the 
composition of the present isrvention showed a marked decrease in the number 

10 of somatic cells in raw niilk as compared with the control groups. Specifically, 
the expertEiientai groups shows a 14.0%, 28.2%, 36%, 38.5% and 34,8% 
decrease in the number of somatic cells 2, 4, 6, 8 and 10 weeks after the 
administration of fornmikiioii D, respectively. The number of somatic cells 
started to decrease 2 weeks after the administration and lowest 6 to 8 weeks 

15 after admuiistration. 



Examtile 11: The effect of the oombination of chitosan-chitooligosaecharide^ 
zmo methioi^irts, coated bromelain, licorice and fermeatted culture in lowering 
the nmnber of somatic cells and milk productibility 
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FomulatioE D of Exainple 10 was orally administered to 623 daily 
cows for 42 days in Corona, California, U.S.A. The daily dosage of 
admniistratlon. was 20g/cow, MiUdng was carried out for 6 weeks and the 
5 change in the number of somatic cells in raw milk and the amoirat of produced 
milk are shown hi Table 10. 

[Table 10] 



10 



Time (week) 


0 


6 


Somatic Cell Coxmts (lO^/ml) 


57 


34 (60% Decrease) 


Milk Production (l^day /cow) 


51.6 


59.0(14% Increase) 



As shown in Table 10, the composition of the present inveatiOE induced 
a marked decrease in the number of somatic cells in raw nulk and an increase in 
the ainoimt of milk production. 



15 While the invention has been described with respect to the above 

specific embodunents, it should be recognized that various modifications and 
changes may be made to the invention by tl' 
within the scope of the mvention as defined by the appended claims. 



tiiose skiUsd in ttte cart which also fall 
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-i 

5 

i 

10 

j 

I 

I 

15 



I 

25 



What is claimed is: 

1. A composition for preventing or ti'eating mastitis, comprising 0,1 to 20 
wt% of chitosan-chitooligosaccharide and 0.1 to 10 wt% of bromelain 
as active ingredients. 

2. The composition of claim 1, wherein said chitosan-chittK>Iigosaccharidc 
is a mixtui^ of chitasan and cbitooUgosaccharide, in a ratio rangtiag 
from 1:0.5 to 1:0.75. 

3. The composition of claim 1, wherein said bromelain is coated first with 
an aqueous 1'' coating ageat and then coated with a 2"*" coating agent. 

4. The composition of claim 3, wherein the aqueous 1*' coating agent is 
selected from the group consistiag of sodium alginate^ alginic acid, 
polym^yltnetaciylate, wheat protein, soybean proteio, methylcellnlose 
(MC), hydroxypropylcellulosc (HPC), hydroxypropyhnethylcelMosc 
(EBPMC), Guar gum, Locust bean gum. Xantfaan gum, Gellan gum, 
Arabia gum and a laixtait! thewsof. 

5. The composition of claim 3, wherein the 2^* coating agent is selected 
from the group consisting of com extract protein or an artificjally 
processed material thereof, sodium alginate, alginic acid^ 
polymethylmetaciylate, shellac, hydroxypropyhnethyicelMosephtalate 



carboxymcthylcelMoae (CMC), hydroxypropylccllulosc (HPC), 
ceUuloscaoetatephtalate (CAP), etfaylcellulose (EC), me&ylcellulase 
(MC), soybean protein, wheat protein, chitiiL, chitinsan, agar, 
carrageenan, pectin, carbopol, Guar gum. Locust bean gum, Xanthan 
gum, Gellan gum, Arabia gum a«d a mixture diereof. 

6. The composition of claim 1, which fiiither compriseg 0.5 to 30 wt% of 



(HPMCP), hydroxj'propylmethylceliulose 
hydroxypropyhnethylcelluioseacetatesuccinate 



(HPMC), 
(HPMCAS), 
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7. The composition of claim 6, wherein the zmc or its salt is chelat(3d. with 
a compound selected torn the group consisting of methionine, acetate 
5 and protenate. 

S. The composition of claim 1 or 6, which fiirthcr comprises 0.01 to 10 
wt% of licorice. 

10 9. The composition of claim I or 6, which further comprises 10 to 60 wt% 
of a fermented culture, 

10, The composition of claim S, which further comprises 10 to 60 wt% of a 
fermented culture. 



3>/t 



15 



20 



11. The composititMi of claim 9, wherein the fermented culture is the 
culture of the microorganisia selected fiom the gmup consisting of 
Aip&^iUvs prysae. Mpar^llus tdger, Aspergillus terreus, 
Saccharomyces cerevtsiae and Bacillus subtilis. 

12. Tie composition of claim 10, wherein tiie fermented culture is the 
culture of liie microoirgHnism selected &am the group consisting of 
Aspergillus oryzae, Aspergillus niger, Aspergillus terreus, 
Saccharomyces cetevisiae and Bacillus subiilis. 
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